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INTRAGASTRC SPACE FILLERS AND 
METHODS OF MANUFACTURING 
INCLUDING IN VITRO TESTING 

RELATED APPLICATIONS 

This application claims the full Paris Convention benefit of 
and priority to U.S. Provisional Patent Application Ser. No. 
61/166.675, filed on Apr. 3, 2009, the contents of which are 
incorporated by reference herein in its entirety, as if fully set 
forth herein. 

BACKGROUND 

This disclosure relates to implantable intragastric devices 
and systems and methods of in vitro testing of the same. More 
specifically, this disclosure relates to improvements to inflat 
able intragastric space filler devices to prevent undesired 
rupture and leakage. 

SUMMARY 

According to embodiments, disclosed is a process for 
manufacturing an intragastric device, comprising, in combi 
nation: providing a balloon having a body, a cuff extending 
from the body, and a collar at an end of the cuff providing a 
shaft through the cuff and the collar of the balloon; folding the 
cuff on itself within the body of the balloon, whereby the cuff 
is brought to the body of the balloon and whereby the cuff 
forms overlapping Surfaces and a folded inner Surface; adher 
ing the overlapping Surfaces of the cuff to each other at a 
balloon-to-balloon interface; adhering the folded inner Sur 
face to the shaft at a balloon-to-shaft interface. A product may 
be produced thereby. 

The overlapping surfaces of the cuff may be adhered to 
each other with a silicone-based adhesive. The adhesive may 
have a hardness about the same as the hardness of the balloon. 
The folded inner surface may be adhered to the shaft with a 
silicone-based adhesive. The adhesive may have a hardness 
less than the hardness of the shaft. 

According to embodiments, disclosed is an improved pro 
cess for manufacturing intragastric space fillers, which com 
prises, in combination: providing the intragastric device hav 
ing a balloon and a shaft extending through the balloon, the 
shaft fixed to the balloon, wherein the balloon and the shaft 
form a balloon-to-shaft transition where an exposed Surface 
portion of the balloon meets with an exposed surface portion 
of the shaft; providing a surface fillet across at least the 
balloon-to-shaft transition. A product may be produced 
thereby. 

The surface fillet may be a sheet bonded by an adhesive. 
The sheet may form a washer concentric with the shaft. The 
surface fillet may be an adhesive. The surface fillet may be 
silicone-based. The surface fillet may have a hardness 
between a hardness of the shaft and a hardness of the balloon. 
The Surface fillet may reduce stress concentrations near the 
transition section to facilitate a smoother transition from bal 
loon to shaft. The process may further comprise: providing a 
second Surface fillet across at least a second balloon-to-shaft 
transition. 

According to embodiments, disclosed is a kit, comprising, 
in combination: a shaft; a balloon having a body and two 
cuffs, each with a collarat an end thereof, the cuffs configured 
to receive the shaft through the two cuffs and the body of the 
balloon while in an assembled state, wherein the shaft and 
balloon format least one balloon-to-shaft transition where an 
exposed Surface portion of the balloon meets with an exposed 
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2 
surface portion of the shaft while in the assembled state; a 
surface fillet configured to be placed across the balloon-to 
shaft transition while in the assembled state, wherein the 
Surface fillet reduces stress concentrations near the balloon 
to-shaft transition to facilitate a smoother transition from 
balloon to shaft. The shaft, and the surface fillet may be in the 
assembled State. 

According to embodiments, disclosed is an intragastric 
device, comprising, in combination: a shaft having shore 
durometer hardness of at most about 55A; a balloon having 
shore durometer hardness of at least about 20A and compris 
ing a body, a cuff extending from the body, and a collar at an 
end of the cuff: a surface fillet across the exposed surface 
portion of the balloon and the exposed surface portion of the 
shaft at a balloon-to-shaft transition, the surface fillet having 
a hardness between the hardness of the shaft and the hardness 
of the balloon. 
The surface fillet may be a sheet bonded by an adhesive. 

The sheet may form a washer concentric with the shaft. The 
surface fillet may be an adhesive. 

According to embodiments, disclosed is an intragastric 
device, comprising, in combination: a shaft; a balloon com 
prising a body, a cuff extending from the body, and a collarat 
an end of the cuff; wherein an interior portion of the body has 
an inner fillet having a thickness greater thanathickness of an 
equator of the balloon and configured to transition an interior 
wall of the balloon to at least one of the shaft and the cuff 
when folded within the body of the balloon. 

According to embodiments, disclosed is an in vitro testing 
process for accelerated simulation of conditions in a stomach, 
in combination: providing an intragastric device to an acetone 
bath; inducing swelling of the intragastric device; exacerbat 
ing weak spots in the intragastric device. 
The process may further comprise observing the results 

and estimating the results of an in vivo study. The Swelling 
may be induced in proportion to the permeability of the intra 
gastric device. The acetone bath may contain at least about 
95% acetone by volume. The acetone bath may be provided at 
room temperature. The intragastric device and the acetone 
bath may be maintained in a sealed environment. A time to 
failure of the intragastric device in the in vitro testing process 
may be linearly related to a projected time to failure in an in 
vivo study. 

According to embodiments, disclosed is an in vitro testing 
process for accelerated simulation of conditions in a stomach, 
comprising, in combination: providing an intragastric device 
to a hydrochloric bath of pH between about 1.0 and about 1.5, 
heated to between about 50° C. and about 60° C.; exacerbat 
ing weak spots in the intragastric device. 
The process may further comprise: observing the results 

and estimating the results of an in vivo study. 
According to embodiments, disclosed is a process for 

manufacturing a balloon of an intragastric device, compris 
ing, in combination: Subjecting materials for the balloon to a 
heated environment, whereby between about 85% and about 
95% of a target property for the balloon is achieved by partial 
cross-linking; removing the balloon from the heated environ 
ment, whereby additional cross-linking is achieved and 
driven by residual heat retained from the heated environment; 
and Subjecting the balloon to radiation-based sterilization, 
whereby about 100% of the target property is achieved. A 
product may be produced thereby. 
The target property may be resistance to failure when Sub 

jected to a mechanical stress. The target property may be 
resistance to failure when Subjected to a mechanical stress. 
The mechanical stress may be torque. The mechanical stress 
may be elongation. The target property may be tensile 
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strength. The target property may be resistance to ingress and 
egress across walls of the balloon. The materials for the 
balloon may be silicone-based. The radiation-based steriliza 
tion may be gamma Sterilization. 

DRAWINGS 

The above-mentioned features and objects of the present 
disclosure will become more apparent with reference to the 
following description taken in conjunction with the accom 
panying drawings wherein like reference numerals denote 
like elements and in which: 

FIG. 1 shows a perspective view of an intragastric space 
filler; 

FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 
FIG. 

2 shows a front view of a balloon; 
3 shows a perspective view of a balloon; 
4 shows a side view of a balloon; 
5 shows a sectional view of a balloon; 
6 shows a front view of a balloon; 
7 shows a perspective view of a balloon; 
8 shows a side view of a balloon; 
9 shows a sectional view of a balloon; 
10 shows a sectional view of a balloon and shaft; 
11 shows a front view of a balloon; 
12 shows a perspective view of a balloon; 
13 shows a side view of a balloon; 
14 shows a sectional view of a balloon; 
15 shows a sectional view of a balloon; 
16 shows a sectional view of a balloon and shaft; 
17 shows a sectional view of a balloon and shaft; 

FIG. 18 shows a side view of an outer fillet; 
FIG. 19 shows a sectional view of an outer fillet: 
FIG. 20 shows a perspective view of an outer fillet 

approaching an intragastric space filler; 
FIG. 21 shows a perspective view of an outer fillet on an 

intragastric space filler; 
FIG.22 shows a sectional view of an outer fillet approach 

ing an intragastric space filler; 
FIG. 23 shows a sectional view of an outer fillet on an 

intragastric space filler; 
FIG. 24 shows a front view of a balloon; 
FIG. 25 shows a perspective view of a balloon; 
FIG. 26 shows a side view of a balloon; 
FIG. 27 shows a sectional view of a balloon; 
FIG. 28 shows a front view of a one-piece intragastric 

space filler; 
FIG. 29 shows a perspective view of a one-piece intragas 

tric space filler; 
FIG.30 shows a side view of a one-piece intragastric space 

filler; 
FIG. 31 shows a sectional view of a one-piece intragastric 

space filler; 
FIG. 32 shows a sectional view of a one-piece intragastric 

space filler; 
FIG. 33 shows a graph having data plots and a fitted line 

plot of results of an embodiment of the present disclosure 
comparing a time to failure of an intragastric space filler in an 
in vitro acetone bath (x-axis in hours) and a time to failure of 
an embodiment of an intragastric space filler for in vivo 
clinical trials (y-axis in days); and 

FIG. 34 shows a sample chart with curing parameters. 

DETAILED DESCRIPTION 

The inventors of the present disclosure have observed late 
stage deflations with inflated intragastric balloon devices 
used inclinical trials. The deflations indicate certain wear-out 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
mechanisms—in particular, in the area between balloon-to 
shaft (BTS) bonds. During in vivo tests, these manifest as 
balloon deflations after months within the stomach. 

According to embodiments, and as shown in FIG. 1, intra 
gastric device 10 is a medical device configured to be 
emplaced within a gastric cavity of a patient for a duration of 
time. Intragastric device 10 may include shaft 20 with at least 
one balloon 30 disposed thereon. Shaft 20 may extend 
through one or more balloons 30. Shaft 20 may provide struc 
ture, interfacing for implant or explant, or components for 
inflation or deflation of one or more balloons 30. 

According to embodiments, balloon 30 is any expandable, 
space filling component. Balloon 30 may have any variety of 
geometries and shapes. As shown in FIGS. 2, 3, 4, and 5. 
balloon 30 may include body 40, with at least one cuff 50 
extending from body 40 for interfacing with other compo 
nents, such as shaft 20 extending through balloon 30. Collar 
60 may be provided at an end of cuff 50. Collar 60 may be 
thinner or thicker than cuff 50 or be tapered, scalloped, 
rounded, cornered, etc. Balloon 30 may be an open or closed 
balloon. Balloon 30 and parts thereof may have an inner 
Surface and outer Surface. 

According to embodiments, cuff 50 of balloon 30 may be 
folded to within body 40 of balloon 30, as shown in FIGS. 6, 
7, 8,9, and 10. In such a position, at least a portion of cuff 50 
may be configured to interface with shaft 20. As shown in 
FIG. 10, balloon-to-shaft (BTS) interface 70 is defined as the 
areas at which balloon 30 and shaft 20 are bonded together. 
For example, BTS interface 70 may be where cuff 50 is 
bonded to shaft 20. According to embodiments, BTS inter 
face 70 may be disposed within body 40 of balloon 30. At 
BTS interface 70, at least one adhesive may be provided or at 
least one of balloon 30 and shaft 20 may be modified so as to 
form a fixation of balloon 30 relative to shaft 20. 

According to embodiments, as shaft 20 extends through 
balloon 30, balloon-to-shaft (BTS) transition 90 is defined as 
one or more meeting places relative to an external (exposed) 
portion of balloon 30 and an external (exposed) portion of 
shaft 20. For example, BTS transition 90 may be the point at 
which balloon30 and shaft 20 meet to begin BTS interface 70. 

According to embodiments, intragastric device 10 with at 
least one balloon 30 may be configured for use as an implant 
able device within a gastric cavity. Where implant is tempo 
rary, intragastric device 10 must be explanted after some 
period of time. Durability and longevity of intragastric device 
10 may be defined, at least in part, by characteristics of 
balloon 30. Balloon 30 may be subjected to harsh gastric 
environments for an extended amount of time. Accordingly, 
the materials and manufacturing methods of the materials are 
key contributors as to balloon integrity and longevity. 

According to embodiments, intragastric device 10 may 
experience rupture, tearing, wear-out, degradation, or leak 
age of a balloon at or near BTS interface 70 or BTS transition 
90. According to embodiments, various improvements to 
embodiments of intragastric space fillers are disclosed herein. 
Such improvements apply to devices as disclosed herein, to 
devices as incorporated by reference, and to devices known in 
the art, as artisans will appreciate. 

According to embodiments, accelerated in vitro models for 
silicone creep/stress relaxation failure are disclosed. Accord 
ing to embodiments, said in vitro models closely approximate 
the results observed during in vivo testing. Thereby, said 
models provide a standard by which intragastric devices may 
be tested for durability and performance, where the results 
project a hypothetical in vivo experience similar to the in vitro 
results. 
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In order to identify mitigations in a rapid manner for the 
observed wear-out mechanism, an accelerated in vitro wear 
out model was developed and several engineering solutions 
identified. Multiple environmental tests were developed in an 
attempt to accelerate the in vitro testing while re-creating the 
observed in vivo wear-out mechanisms. One test involved a 
low pH (1.0-1.5) heated bath and the other used an acetone 
bath at ambient temperature. As part of testing, multiple con 
figurations of a balloon Subassembly with process enhance 
ments were subjected to the environmental tests. According 
to embodiments, the Acetone bath reproduced seemingly 
identical deflation modes to those observed in the in vivo 
clinical trials. 

According to embodiments, a heated low ph (1.0-1.5) 
hydrochloric bath creates an accelerated (through increased 
heat and ambient temperature adjusted to 37° C.) in vitro 
stomach environment (low pH). The test method may exac 
erbate any weak spots in the balloon assembly in an acceler 
ated fashion. 

According to embodiments, hydrochloric bath tests did 
produce failures in intragastric space fillers, but they were not 
uniformly produced in the BTS area as seen in the clinical 
units. The time to failure ranged from 15-112 hours after the 
start of testing. All failures were located in the equator region 
of the balloon. The heated low pH bath test serves as an acute 
failure test of overall balloon integrity at a moderate tempera 
ture (50-60° C.). 

According to embodiments, an acetone bath creates an 
accelerated in vitro stomach environment. Acetone, as a sol 
vent, induced swelling (up to 180% of the original size, from 
Dow Corning Form #45-01 13D-01, Silicone Rubber: Fluid 
Resistance Guide (2005). The induced stress exacerbates any 
weak spots in a balloon in an accelerated fashion in an effort 
to recreate the deflations found during in vivo clinical trials. 

According to embodiments, the volume of solvent used for 
each test sample remains constant for Solvent concentration 
consistency. The bath may contain between about 95% to 
about 100% acetone by volume. The test may be performed at 
room temperature, with a test sample and bath contents in a 
sealed, air-tight container. 

According to embodiments, balloon samples soaked in 
acetone tend to become stiffer, whereby they achieve reduced 
elongation and tensile abilities due to a higher modulus. The 
stress relaxation becomes slower, yielding lower creep rates. 
Additionally, the balloon is Swelling (osmosis of acetone into 
the balloon cavity & vice versa for saline & methylene blue 
expelling through the open pores, confirmed by blue tint in 
acetone bath during prolonged testing) and building up Vol 
ume, inducing more stress as test time increases. The stress is 
dependent on the size of the balloon (larger balloon means 
larger stresses) and its porosity and permeability. 

Baseline and multiple product enhancements and configu 
rations were subjected to the acetone bath test. 40 of 42 failed 
at the bonding area between the shaft and balloon, one unit 
failed at the equator, and other enhanced units did not fail. 
This test method did successfully recreate the failures in a 
repeatable manner (all standard clinical configuration and 
enhancement units failed in the bonded region between the 
shaft and balloon). 

FIG. 33 shows a graph having data plots and a fitted line 
plot of results of an embodiment of the present disclosure 
comparing a time to failure of an embodiment of an intragas 
tric space filler in acetone (X-axis in hours) with a time to 
failure of an embodiment of an intragastric space filler in 
clinical trials (y-axis in days). The correlation between in 
vitro acetone wear-out models and in Vivo models for intra 
gastric balloons is shown. Data points are provided, as well as 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
a fitted plot line, demonstrating the essentially linear relation 
ship between in vitro and in vivo models (Rand R values of 
100.0%). 
According to embodiments, balloon-to-shaft (BTS) 

regions are subjected to considerable radial expansion when 
removing balloon 30 from a mandrel after a molding process. 
Because the widest portion of the mandrel must pass through 
cuff 50, expansion thereof may be high (exceeding 500% in 
some cases). This may leave balloon 30 with permanent stress 
marks, which may manifest as device failure in late stage 
operation. Studies were conducted comparing BTS regions 
near each of (1) cuffs through which mandrels were removed 
and (2) cuffs unexpanded during the molding process. BTS 
regions subjected to expansion during mandrel removal 
showed statistically lower tensile abilities by in vivo and in 
vitro testing. 

According to embodiments, an improved configuration for 
intragastric device 10 is disclosed. According to embodi 
ments, as shown in FIGS. 11, 12, 13, 14, and 15, cuff 50 may 
be folded upon itself within body 40 of balloon 30, whereby 
cuff S0forms overlapping surfaces. As shown in FIGS.14 and 
15, cuff S0 may form bi-layeredcuff 50, whereby balloon-to 
balloon (BTB) interface 80 is created. Cuff S0 may be bonded 
to itself at BTB interface 80, for example, with adhesive. The 
bonding may occur by applying adhesive to an outer portion 
of the cuff S0, which becomes folded onto itself to form BTB 
interface 80. 

According to embodiments, folding cuff 50 causes collar 
60 to be brought to body 40. For example, as shown in FIGS. 
11, 12, 13, 14, and 15, collar 60 may be flush with, in contact 
with, or otherwise brought into close proximity to body 40. 
Collar 60 may have a geometry that provides a natural fillet 
between body 40 and shaft 20. 

According to embodiments, as shown in FIGS. 16 and 17. 
shaft 20 may extend through balloon 30 including folded 
bi-layered cuff 50. According to embodiments, bi-layered 
cuff 50 includes a folded inner surface defined as the portion 
of cuff 50 facing shaft 20. In such a configuration, BTS 
interface 70 is defined as between the folded inner surface of 
cuff S0 and the portion of shaft 20 contacted thereby. Accord 
ing to embodiments, balloon 30 may be bonded to shaft 20 at 
BTS interface 70. 

According to embodiments, at least one of cuff 50 and 
collar 60, rather than body 40, may form BTS transition 90 to 
shaft 20, as shown in FIGS. 16 and 17. Where body 40 is 
prevented from being directly bonded to shaft 20, bi-layered 
cuff 50 and adhesive layers may distribute stress concentra 
tions from shaft 20 to body 40. Thicker layers of flexible 
materials may thereby be provided between body 40 and shaft 
20. 

According to embodiments, balloons 30 with bi-layered 
cuffs 50 showed improved performance relative to balloons 
30 with single-layered cuffs 50 during an in vitro study in an 
accelerated in vitro test environment utilizing an acetone bath 
(average time to failure improved from 7.57 hours with 
single-layer to 74.57 hours with bi-layer). 

According to embodiments, one or more BTS transitions 
90 at one or more ends of balloon 30 may be provided with 
enhanced stress distribution by an improved mechanical joint 
reinforcement. For example, surface fillet 100 may be pro 
vided, as shown in FIGS. 18 and 19. Surface fillet 100 may be 
any structure configured to be placed at BTS transition 90 
across at least an exposed surface of balloon 30 and an 
exposed surface of shaft 20. Surface fillet 100 may be a sheet 
in the form of a washer and be configured to be placed con 
centric with shaft 20. Surface fillet 100 may be integrated into 
balloon 30 or shaft 20 at a component level. 
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According to embodiments, surface fillet 100 may be flex 
ible. For example, surface fillet 100 may be silicone-based. 
According to embodiments, surface fillet 100 has a hardness 
(durometer) less than that of shaft 20. For example, surface 
fillet 100 may have a hardness between the hardness of shaft 
20 and the hardness of the balloon 30, to more evenly distrib 
ute and reduce stress concentrations transferred there 
between. 

According to embodiments, a process is disclosed, com 
prising adding (e.g., bonded with adhesive) surface fillet 100 
to BTS transition 90. For example, FIGS. 20 and 22 show 
surface fillet 100 approaching intragastric device 100. FIGS. 
21 and 23 show surface fillet 100 bonded to intragastric 
device 100. 

According to embodiments, intragastric space fillers with 
washers as surface fillets 100 showed improvement over 
those without washers during an in vitro study in an acceler 
ated in vitro test environment utilizing an acetone bath (aver 
age time to failure improved from 7.57 hours without washers 
to 21.18 hours with washer). 

According to embodiments, surface fillet 100 is an adhe 
sive. For example, surface fillet 100 may be provided to BTS 
transition 90 in liquid form. Subsequently, surface fillet 100 
may cure, dry, or otherwise resolve to a final form. Surface 
fillet 100 in its final form may have a hardness (durometer) 
less than that of shaft 20. The adhesive may be silicone-based. 

According to embodiments, surface fillet 100 as an adhe 
sive is provided in a process. The process involves adding 
more adhesive (e.g., silicone material) in the region of BTS 
transition 90 to help transition balloon 30 to shaft 20 as a bond 
(mechanical joint) in a smoother fashion (reduce stress con 
centration). Surface fillet 100 may be the same as or different 
from an adhesive provided at BTB interface 80. 

Providing an adhesive surface fillet 100 showed improve 
ment over standardballoon units during an in vitro study in an 
accelerated in vitro test environment utilizing an acetone bath 
(average time to failure improved from 7.57 hours without 
adhesive surface fillet to 13.25 hours with adhesive surface 
fillet). 

According to embodiments, balloon 30 may include inner 
fillet 110, as shown in FIGS. 24, 25, 26, and 27. Inner fillet 
110 may be molded in during formation of balloon 30 and 
may be provided to relieve stress on the balloon as a molded 
in stress relievers. A portion of inner fillet 110 may be placed 
and configured to contribute to BTS interface 70. A portion of 
inner fillet 110 may be placed and configured to contribute to 
BTB interface 80. 

According to embodiments, wall thickness of balloon 30 
increases from the equator (midpoint between cuffs 50) 
thereof to the region of BTS transition 90. For example, the 
thickness may increase from about 0.030" at the equator to 
about 0.032" at or near BTS transition 90. 

According to embodiments, shaft 20 of intragastric device 
10 and balloon 30 of intragastric device 10 have disparate 
hardness. Balloons 30 may be of low durometer, such as shore 
20A. Balloons 30 may be of silicone and formed by a molding 
process. Shaft 20 may be of higher durometer, such as shore 
80A. Shaft 20 may be of silicone and formed by an extrusion 
process. Surface fillet 100 may be of silicone with durometer 
shore 24A. The steep transition of low to high durometer 
materials from 20A to 24A to 80A may provide for an uneven 
stress distribution while under load. 

According to embodiments, the durometer of shaft 20 may 
be reduced from 80A to 55A (31% reduction). Thereby, stress 
is more evenly distributed between shaft 20 and balloon 30. 
This enhancement showed improvement over standard bal 
loon units during an in vitro study in an accelerated in vitro 
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8 
test environment utilizing an acetone bath (average time to 
failure improved from 7.57 hours with 80A shaft to 41.07 
hours with 55A shaft). 

According to embodiments, intragastric device 10 may be 
a single molded piece that includes shaft 20 and at least one 
balloon 30, as shown in FIGS. 28, 29, 30, 31, and 32. Each 
balloon 30 may be integrally connected to shaft 20 with at 
least one connection point, as shown in FIGS. 31 and 32. For 
example, each balloon 30 may be integrally connected to 
shaft 20 at one end and have another end (i.e., with cuff S0 and 
collar 60) open for removal of a mandrel after a molding step. 
A one-piece balloon assembly may be produced by a single 

molding step, rather than separate steps for respective com 
ponents followed by combination thereof. Thus, a one-piece 
balloon assembly may have reduced assembly time. Where 
balloons 30 remain open, cuff 50 and collar 60 may be 
adhered to collar 20, for example by methods and processes 
disclosed herein. 
A one-piece balloon assembly may have reduced stress 

concentrations by virtue of reduced bond joints requiring 
adhesive or other attachments provided. A one-piece balloon 
assembly may also provide reduction in assembly time by 
reducing the number of cuffs 50 that must be adhered to shaft 
20. 

According to embodiments, one or more kits may be pro 
vided containing one or more component. The components 
may include any of the devices or components thereof accord 
ing to embodiments as disclosed herein. For example, one or 
more of shaft 20, balloon 30, and surface fillet 100 may be 
provided in a kit. The components of the kit may be 
assembled configured or adapted for assembly according to 
embodiments as disclosed herein. Accordingly, the compo 
nents may be provided in an assembled State or in an unas 
sembled state. 

According to embodiments, enhanced processes for gen 
erating balloons and other components of intragastric device 
10 are disclosed. According to embodiments, components of 
intragastric device 10, such as balloons 30, may have at least 
one target property. As used herein, a target property is a 
feature of a component of intragastric device 10 that is desir 
able or required. A target property may be one that provides 
satisfactory resistance or resilience to undesirable results, 
Such as rupture, tear, creep, ingress, egress, or failure of 
intragastric device 10. Such results may be characterized by 
any effect that would be undesirable or unsafe during 
emplacement in, treatment of, or removal from a patient. A 
target property may be one or more of tensile strength, elas 
ticity, porosity, etc. A target property may be one that provides 
satisfactory resistance or resilience to torque, elongation, 
compression, harsh chemical environment, etc. 

During a curing cycle, materials used to form components 
of intragastric device 10 may be provided for molding. The 
materials may include any biocompatible polymer, such as 
silicone and silicone-based materials. During a curing cycle, 
the polymer may undergo cross-linking. A curing cycle may 
include exposure of the materials to heat while in a mold. 
According to embodiments, the extent of exposure to heat 
over time determines the extent of cross-linking, which 
thereby determines whether or to what degree the material 
approaches or reaches a target property. 

According to embodiments, the materials may be exposed 
to a heated environment based on curing parameters until they 
have achieved less than about 100% of the target property. As 
used herein, curing parameters are conditions under which 
curing cycle is performed (e.g., temperature, time, etc.). For 
example, a curing cycle may continue until the materials 
achieve between about 80% and about 99% of the target 
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property. More specifically, a curing cycle may continue until 
the materials achieve about 90% of the target property. 

According to embodiments, the materials may be removed 
from the heated environment prior to achieving about 100% 
of the target property. The materials may retain at least some 
residual heat, whereby they may further approach, achieve, or 
exceed the target property. 

According to embodiments, the materials may undergo a 
sterilization operation. During sterilization, the material may 
further approach, achieve, or exceed the target property. Ster 
ilization may provide heat or otherwise result in additional 
cross-linking of the material. Sterilization may include expo 
Sure to radiation (e.g., gamma rays, electron beams, X-rays, 
ultraviolet light, Subatomic particles, etc.). For example, 
where a curing cycle and residual heat are insufficient to 
achieve about 100% of the target property, the sterilization 
may be sufficient to do so. 

According to embodiments, curing parameters may be 
determined based on the target property and the material (i.e., 
material lot). For example, whereasilicone material was used 
and gamma Sterilization was performed, the material was 
determined to achieve between about 90% and about 100% of 
its exemplary target property (i.e., torque) after being cured to 
90% of the same target property by the heated environment 
(i.e., at 285°C.-5°C.) and residual heat thereafter. As shown 
in FIG. 34, a material may have a known progression toward 
a target property over time at a given temperature. Such 
information may often be obtained by a materials provider. 
According to embodiments, as shown in FIG. 34, a certain 
material may asymptotically approach 30.0 points on the 
torque curve. The point in time at which it reaches 90% (27.0 
points on the torque curve) may be determined, thereby yield 
ing a curing parameter of the curing cycle. The curing param 
eters may accommodate the effect of residual heat after 
removal from the heated environment as well as the effect of 
sterilization. For example, the remaining 10% of the curing 
(cross-linking) occurred while the materials were waiting to 
be removed off the mold and during gamma Sterilization. 

According to embodiments, this enhancement showed 
improvement over standard balloon units during an in vitro 
study in an accelerated in vitro test environment utilizing an 
acetone bath (average time to failure improved from 7.57 
hours in standard units to 41.54 hours based on an embodi 
ment of the above method). 

According to embodiments, full curing may be useful in 
some applications. For example, a balloon was 100% cured 
within the mold by an extended cure time that exceeded the 
amount required to ensure that 100% of the target property 
was achieved. Based on the chart shown in FIG. 34, a cure 
time of 5 minutes was used (i.e., over double the time required 
to achieve 90% of the target property). The samples showed 
higher average dog bone tensile forces (5.208 lbs vs. 4.874 
lbs) with increased average elongation (1090% vs. 1078%); 
but the resistance to creep was drastically lower compared to 
samples processed to 90% of the target property in the mold. 

According to embodiments, this enhancement showed 
decreased creep resistance relative to samples processed to 
90% of the target property in the mold during an in vitro study 
in an accelerated in vitro test environment utilizinganacetone 
bath (average time to failure dropped from 41.54 hours in 
90% mold-cured units to 17.63 hours based 100% mold 
cured units). Based on the test data, the extended curing 
samples have potential application in acute or low creep (with 
a higher tensile force requirements) application. 

Those skilled in the art will appreciate that embodiments 
and features of embodiments disclosed hereinare combinable 
to create synergistic benefits. 
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10 
This application incorporates by reference: U.S. Pat. Pub. 

No. 2007/0100367, published May 3, 2007; U.S. Pat. Pub. 
No. 2007/0100368, published May 3, 2007; U.S. Pat. Pub. 
No. 2007/0100369, published May 3, 2007; U.S. Pat. Pub. 
No. 2007/014.9994, published Jun. 28, 2007; U.S. Pat. Pub. 
No. 2008/0243071, published Oct. 2, 2008; U.S. Pat. Pub. No. 
2008/0319471, published Dec. 25, 2008; U.S. Pat. Pub. No. 
2005/0159769, published Jul. 21, 2005; U.S. Pat. Pub. No. 
2009/0048624, published Feb. 19, 2009; WIPO Pub. No. WO 
2007/053556, published Oct. 5, 2007; WIPO Pub. No. WO 
2007/053707, published Oct. 5, 2007; WIPO Pub. No. WO 
2007/053706, published Oct. 5, 2007; and WIPO Pub. No. 
WO 2007/075810, published May 7, 2007: each as if fully set 
forth herein in its entirety. 

While the method and agent have been described in terms 
of what are presently considered to be the most practical and 
preferred embodiments, it is to be understood that the disclo 
sure need not be limited to the disclosed embodiments. It is 
intended to cover various modifications and similar arrange 
ments included within the spirit and scope of the claims, the 
scope of which should be accorded the broadest interpretation 
So as to encompass all Such modifications and similar struc 
tures. The present disclosure includes any and all embodi 
ments of the following claims. 

It should also be understood that a variety of changes may 
be made without departing from the essence of the invention. 
Such changes are also implicitly included in the description. 
They still fall within the scope of this invention. It should be 
understood that this disclosure is intended to yield a patent 
covering numerous aspects of the invention both indepen 
dently and as an overall system and in both method and 
apparatus modes. 

Further, each of the various elements of the invention and 
claims may also be achieved in a variety of manners. This 
disclosure should be understood to encompass each Such 
variation, be it a variation of an embodiment of any apparatus 
embodiment, a method or process embodiment, or even 
merely a variation of any element of these. 

Particularly, it should be understood that as the disclosure 
relates to elements of the invention, the words for each ele 
ment may be expressed by equivalent apparatus terms or 
method terms—even if only the function or result is the same. 

Such equivalent, broader, or even more generic terms 
should be considered to be encompassed in the description of 
each element or action. Such terms can be substituted where 
desired to make explicit the implicitly broad coverage to 
which this invention is entitled. 

It should be understood that all actions may be expressed as 
a means for taking that action or as an element which causes 
that action. 

Similarly, each physical element disclosed should be 
understood to encompass a disclosure of the action which that 
physical element facilitates. 
Any patents, publications, or other references mentioned in 

this application for patent are hereby incorporated by refer 
ence. In addition, as to each term used it should be understood 
that unless its utilization in this application is inconsistent 
with Such interpretation, common dictionary definitions 
should be understood as incorporated for each term and all 
definitions, alternative terms, and synonyms such as con 
tained in at least one of a standard technical dictionary rec 
ognized by artisans and the Random House Webster's 
Unabridged Dictionary, latest edition are hereby incorporated 
by reference. 

Finally, all referenced listed in the Information Disclosure 
Statement or other information statement filed with the appli 
cation are hereby appended and hereby incorporated by ref 
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erence; however, as to each of the above, to the extent that 
Such information or statements incorporated by reference 
might be considered inconsistent with the patenting of this/ 
these invention(s). Such statements are expressly not to be 
considered as made by the applicant(s). 

In this regard it should be understood that for practical 
reasons and so as to avoid adding potentially hundreds of 
claims, the applicant has presented claims with initial depen 
dencies only. 

Support should be understood to exist to the degree 
required under new matter laws—including but not limited to 
United States Patent Law 35 USC 132 or other Such laws to 
permit the addition of any of the various dependencies or 
other elements presented under one independent claim or 
concept as dependencies or elements under any other inde 
pendent claim or concept. 

To the extent that insubstantial substitutes are made, to the 
extent that the applicant did not in fact draft any claim so as to 
literally encompass any particular embodiment, and to the 
extent otherwise applicable, the applicant should not be 
understood to have in any way intended to or actually relin 
quished Such coverage as the applicant simply may not have 
been able to anticipate all eventualities; one skilled in the art, 
should not be reasonably expected to have drafted a claim that 
would have literally encompassed such alternative embodi 
mentS. 

Further, the use of the transitional phrase “comprising is 
used to maintain the “open-end' claims herein, according to 
traditional claim interpretation. Thus, unless the context 
requires otherwise, it should be understood that the term 
“compromise' or variations such as “comprises” or “com 
prising, are intended to imply the inclusion of a stated ele 
ment or step or group of elements or steps but not the exclu 
sion of any other element or step or group of elements or 
steps. 

Such terms should be interpreted in their most expansive 
forms so as to afford the applicant the broadest coverage 
legally permissible. 
The invention claimed is: 
1. A process for manufacturing intragastric space fillers, 

the process comprising: 
providing an intragastric device having a balloon and a 

shaft extending through at least one wall of the balloon, 
wherein the shaft is affixed to the balloon, and wherein 
the balloon and the shaft form a balloon-to-shaft transi 
tion where an exposed surface portion of the balloon 
meets with an exposed Surface portion of the shaft; and 

providing a surface fillet at or adjacent to the balloon-to 
shaft transition, wherein the surface fillet is configured 
to reduce stress concentrations near the balloon-to-shaft 
transition to increase failure resistance proximate to the 
balloon-to-shaft transition. 

2. The process of claim 1 wherein the surface fillet com 
prises a sheet bonded by an adhesive at or adjacent to the 
balloon-to-shaft transition. 
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3. The process of claim 2 wherein the sheet forms a washer 

concentric with the shaft. 
4. The process of claim 1 wherein the surface fillet com 

prises an adhesive. 
5. The process of claim 1 wherein the surface fillet com 

prises a silicone-based material. 
6. The process of claim 1 wherein the surface fillet has a 

first hardness, the shaft has a second hardness, and the balloon 
has a third hardness, and wherein the first hardness is between 
the second hardness and the third hardness. 

7. The process of claim 1 wherein the surface fillet is a first 
surface fillet, and wherein the process further comprises pro 
viding a second Surface fillet at or adjacent to a second bal 
loon-to-shaft transition. 

8. The process of claim 1 wherein the surface fillet is 
defined by a portion of the balloon. 

9. The process of claim 1 wherein the wall of the balloon 
and the shaft are formed from the same material and together 
define the surface fillet. 

10. The process of claim 1 wherein the surface fillet is 
defined by an adhesive and a portion of the balloon. 

11. A method of manufacturing an intragastric space filler, 
the method comprising: 

connecting a shaft to a balloon, wherein the balloon and the 
shaft meet at a balloon-to-shaft transition, and wherein 
the shaft extends through at least a portion of the bal 
loon; and 

forming a surface filletproximate the balloon-to-shaft tran 
sition, wherein the surface fillet is configured to reduce 
stress concentrations proximate to the balloon-to-shaft 
transition. 

12. The method of claim 11 wherein the balloon comprises 
a body, a cuff extending from the body, and a collar at an end 
of the cuff, and wherein the method further comprises: 

folding the cuff on itself within the body of the balloon 
such that the collar is positioned proximate to the body; 
and 

adhering a surface of the folded cuff to the shaft at the 
balloon-to-shaft interface, wherein the collar defines the 
surface fillet. 

13. The method of claim 11 whereinforming the surface 
fillet comprises integrally forming the surface fillet with the 
shaft. 

14. The method of claim 11 whereinforming the surface 
fillet comprises integrally forming the surface fillet with the 
balloon. 

15. The method of claim 11 wherein connecting the shaft to 
the balloon comprises molding a single integrated piece hav 
ing the shaft extending through the balloon. 

16. The method of claim 15 whereinforming the surface 
fillet comprises molding the surface fillet proximate the bal 
loon-to-shaft transition as part of the single integrated piece. 
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